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. d l h bl f e t 1S genera y" recogn1ze " . t at an ensem e 0 two level systems coupled to a resonant oscillating electric or magnetic field is in principle capable of exhibiting. free precession and-echoes, it is not always apparent precisely how the coherence of the phenomena is manifested in the experimental observab1es.In magnetic resonance and more recently in optical spectroscopy, spin Zero field optically detected magnetic resonance in phosphorescent triplet states can be viewed 5 as a Zeeman spin system in its rotating frame in an interaction representation which removes the zero field Hamiltonian. In this sense it is analogous to an 9 integral spin nuclear quadrupole system in zero field. In the interaction representation, magnetization along the z axis (M ) z is related to the populations of the individual spin sublevels 10 in the 1abora ·~ory frame.
Unlike conventional magnetic resonance where components along x or y may be observed, optically detected magnetic resonance requires that the time dependent density matrix describing the spin ensemble be displayed through the electric dipole transition moment. 5 The result is that only components along t .. inverted to the -z axis, and the spin sublevel populations in " the laboratory frame can be taken to a new value that depends upon the extent to which the spin ensemble has dephased. The net result is that a further change in the phosphorescence intensity can be affected by an addition + or -rr/2 pulse. It is expected therefore that free precession can be followed point- to which the intensity of the phosphorescence changes depends in 11 detail upon both the amount of spin alignment in the magnetic sublevels produced by selective intersystem crossing from the excited singlet state and the radiative rate constant ratios from the individual spi~ sublevels in the particular vibronic transition being 12 monitored. Using the rates and populations reported earlier for lowest triplet state in 2,3-dichloroquinoxaline, it is expected that the phosphorescence intensity to the e,lectronic origin can change by a factor of ~7 when the spin sublevels are adiabatically inverted and by a factor of ~3.5 when the spin sublevels are saturated. Larmor center frequencies, the measured free precession shows different beat frequencies as would be expected. Indeed these data illustrates that the method can be used to obtain optically detected Fourier transform spectra in excited states. Naturally the spectrum would be. ·folded back because of the "on" resonance nature of the ex-14 periment.
The results of an optically detected spin echo experiment are presented in Figure 2 . As in the free induction decay, the beats on the echo also result from the interference of the nuclear-electron 6 hyperfineinteractions. A plot (cf. Figure 2 ) of the echo amplitude vs. T{IT/2-lT) yields an exponential decay with an effective T2 of 5 l1sec. The echo decay also shows beats when T < 1 l1sec consistent with the interference observed in the free induction decay and the echo itself. These results are similar to those 15,16 reported for electron spin echoes in high field.
A wide variety of additional experiments designed to exploit the analogy between optic'ally detected magnetic resonance and the concepts of conventional'nuclear"magnet:lc resonance are in progress.
These include stimulated echoes, rotary echoes, spin~locking, and multiple-pulse trains and their applications ·to molecular solids. o . 
